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store local data, such as temporary identifications. Option-
ally, the VLR of MSC 122 can be enhanced for more efficient
co-ordination of GPRS and non-GPRS services and function-
ality (e.g. paging for circuit-switched calls which can be
performed more efficiently via SGSN 126, and combined
GPRS and non-GPRS location updates).

[0040] Serving GPRS Support Node (SGSN) 126 is at the
same hierarchical level as MSC 122 and keeps track of the
individual locations of wireless devices 102. SGSN 126 also
performs security functions and access control. Gateway
GPRS Support Node (GGSN) 128 provides internetworking
with external packet-switched networks and is connected
with SGSNs (such as SGSN 126) via an [P-based GPRS
backbone network. SGSN 126 performs authentication and
cipher setting procedures based on the same algorithms, keys,
and criteria as in existing GSM. In conventional operation,
cell selection may be performed autonomously by wireless
device 102 or by the transceiver equipment instructing the
wireless device to select a particular cell. The wireless device
102 informs wireless network 104 when it reselects another
cell or group of cells, known as a routing area.

[0041] In order to access GPRS services, the wireless
device 102 first makes its presence known to wireless network
104 by performing what is known as a GPRS “attach”. This
operation establishes a logical link between the wireless
device 102 and SGSN 126 and makes the wireless device 102
available to receive, for example, pages via SGSN, notifica-
tions of incoming GPRS data, or SMS messages over GPRS.
In order to send and receive GPRS data, the wireless device
102 assists in activating the packet data address that it wants
to use. This operation makes the wireless device 102 known to
GGSN 128; internetworking with external data networks can
thereafter commence. User data may be transtferred transpar-
ently between the wireless device 102 and the external data
networks using, for example, encapsulation and tunneling.
Data packets are equipped with GPRS-specific protocol
information and transferred between wireless device 102 and
GGSN 128.

[0042] Those skilled in the art will appreciate that a wire-
less network may be connected to other systems, possibly
including other networks, not explicitly shown in FIG. 1. A
network will normally be transmitting at very least some sort
of paging and system information on an ongoing basis, even
if there is no actual packet data exchanged. Although the
network consists of many parts, these parts all work together
to result in certain behaviours at the wireless link.

[0043] FIG. 2 is a detailed block diagram of a preferred
wireless communications device 202. The wireless device
202 is preferably a two-way communication device having at
least voice and advanced data communication capabilities,
including the capability to communicate with other computer
systems. Depending on the functionality provided by the
wireless device 202, it may be referred to as a data messaging
device, a two-way pager, a cellular telephone with data mes-
sage capabilities, a wireless Internet appliance, or a data
communications device (with or without telephony capabili-
ties). The wireless device 202 may communicate with any one
of a plurality of fixed transceiver stations 200 within its geo-
graphic coverage area.

[0044] The wireless communications device 202 will nor-
mally incorporate a communication subsystem 211, which
includes a receiver 212, a transmitter 214, and associated
components, such as one or more (preferably embedded or
internal) antenna elements 216 and 218, local oscillators
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(LO’s) 213, and a processing module such as a digital signal
processor (DSP) 220. Communication subsystem 211 is
analogous to RF transceiver circuitry 108 and antenna 110
shown in FIG. 1. As will be apparent to those skilled in the
field of communications, the particular design of communi-
cation subsystem 211 depends on the communication net-
work in which the wireless device 202 is intended to operate.

[0045] The wireless device 202 may send and receive com-
munication signals over the network after required network
registration or activation procedures have been completed.
Signals received by antenna 216 through the network are
input to receiver 212, which may perform common receiver
functions as signal amplification, frequency down conver-
sion, filtering, channel selection, and the like, and, as shown
in the example of FIG. 2, analog-to-digital (A/D) conversion.
A/D conversion of a received signal allows more complex
communication functions such as demodulation and decod-
ing to performed in the DSP 220. In a similar manner, signals
to be transmitted are processed, including modulation and
encoding, for example, by DSP 220. These DSP-processed
signals are input to transmitter 214 for digital-to-analog
(D/A) conversion, frequency up conversion, filtering, ampli-
fication and transmission over communication network via
antenna 218. DSP 220 not only processes communication
signals, but also provides for receiver and transmitter control.
For example, the gains applied to communication signals in
receiver 212 and transmitter 214 may be adaptively controlled
through automatic gain control algorithms implemented in
the DSP 220.

[0046] Network access is associated with a subscriber or
user of the wireless device 202, and therefore the wireless
device requires a Subscriber Identity Module or SIM card 262
to be inserted in a SIM interface 264 in order to operate in the
network. SIM 262 includes those features described in rela-
tion to FIG. 1. Wireless device 202 is a battery-powered
device so it also includes a battery interface 254 for receiving
one or more rechargeable batteries 256. Such a battery 256
provides electrical power to most if not all electrical circuitry
in the device 102, and battery interface provides for a
mechanical and electrical connection for it. The battery inter-
face 254 is coupled to a regulator (not shown) which provides
a regulated voltage V to all of the circuitry.

[0047] Wireless communications device 202 includes a
microprocessor 238 (which is one implementation of control-
ler 106 of FIG. 1) which controls overall operation of wireless
device 202. Communication functions, including at least data
and voice communications, are performed through commu-
nication subsystem 211. Microprocessor 238 also interacts
with additional device subsystems such as a display 222, a
flash memory 224, a random access memory (RAM) 226,
auxiliary input/output (I/O) subsystems 228, a serial port 230,
a keyboard 232, a speaker 234, a microphone 236, a short-
range communications subsystem 240, and any other device
subsystems generally designated at 242. Some of the sub-
systems shown in FIG. 2 perform communication-related
functions, whereas other subsystems may provide “resident”
or on-board functions. Notably, some subsystems, such as
keyboard 232 and display 222, for example, may be used for
both communication-related functions, such as entering a text
message for transmission over a communication network,
and device-resident functions such as a calculator or task list.
Operating system software used by the microprocessor 238 is
preferably stored in a persistent (non-volatile) store such as
flash memory 224, which may alternatively be a read-only



